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(sS4>* R>. R 2 . R 3 f±. **i**ia4LT, *3RJI 
i\ AnyyiR^, -ho*, J8RRl~4tf> 

l~4^T^;Pf-^S^1-. ) •C*S*i6^V- 

h U/HBk . KtokHfc . TiEHUfc* ( 2 ) ; 
O 

-R 5 (2) 



T/u* . l ~4 ayt J £ £(i 

(3) ; 
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(5JM>. R 1 x R 3 . R 3 {±. HEE-ft* ( 1 ) RK 
2 - 7 x y-;WHOWt*iS. 
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imm]TH-m; (1 ) ; 

Utl) 




R». R 2 , RHt. -eflfftttftLT . tK^S 
Ao^yjs^, TkifS, -hng N |S^&l~4tf) 
i^»u~4^7/l'3*S'**fcttft*R 

[ft2] 

o 




(2) 



X 



R 4 «i. **JK^*fcttlK*Rl->-4<>>7;Wf 
/P*£*L, R'Ji**^. *;krt*>r/«, #/u* 

*~/)vm. mwn-A<r>T)v^)vm, #*ri~4*> 

7/Wf /i^/Mfx/i^ «s?Jlik 1 -4 7 i fcfct i^a 
8W>7^f n^r 5 y a/i^n^i fcttissRR 1 ~4 

) m£ft4a-;ND7hy«k£, M^c7)^ST 
fcillETCRJSS 4 <! k 4 TKHR* 

(3) ; 
tft3] 

R 1 

R 4 

R 1 , R 3 , R 3 (4, flJBHR* ( 1 ) k. R*, 

r 5 {*. wehrsj: ( 2 ) t Rare* 4. ) x-mti& 

Iffim2\ 10 68. 9 k P aJaT^HlET-CRJCS 

m 

ro. 1 - 2 0 4 turn. 1 * fcti 2 cie«o 

2 - 7 x ^^7^/-/HiOS?ji^. 

^/k 7nq=e/l/t>igxfvt^*:t42-?ao7-feh 
BH»x^fft4il*S 1 L 3 vvf 1 JgCiEfi 

co2 - 7 x-^f-ry-n^wRjaara. 

[000 1] 



[®S±OjpJffl4Hff] 2-7x-^f-7V- 
[0002] 

[ fa**tf)8ffi ] 2 - 7 x -;H-7V-/M«<0«Jtffi k L 

-fr4^ffi^^'tt^^Tu4 m%mvmm\^m% 
m^Rfe civ] P 2 1 92) . £.tt\ mntz&tt 

<>XT$ miW£th1j&b LTJi, 4 -t h'n* 
yKyV- V 0)Umtt*mt £EJ£$-£4;fri£ ( J . 
Am. Ch em. So c. , 94 ; 9, 3 1 5 3, (1 

972) ) , <yy-homtsMitvytZRm 

P1828-1829) . KyY-hV/mtttT-t 

1-60 5 5 2#4HB) swa^fi-ovs. 
[0003] L^L&fr'^ HUlBc 7 )4-bh'n=3rv'<y 
V- HJypfc gfrfbkSk SrRJCS-fr4*t6fc*3V^Ttt. 
j»ttT*4 h >Jxf^7S^4-t Kodfv'OV'- 
h U/Hcfcf LT 5 3 *»£fflvvt v^4. Lfc# 

x-f /UTS y*>'a -r»n7 h r/afcfflRJEfcS;-*-*; 
f-*<yX7SKS£#8rf4*\ ttfflLfc MJx 

^75y^i^*-r4xg*^fc^4. <yy 

-h VJimtSMItV yt SrSJE$*4^^yV- 
MI/MBi: f-*7-fc h 7 5 K k fcsK U U V it + T'KJfcS 

it&mm. vyt±mz$tsm*.mti&tiit:tt>. 

14, xm(c**iJ=3rSSiS*ffii:{41-V^iV>. 
[0004] 

Li a k-r4aai] *^4, xawtir 
f «f 2 - 7 x ^^7 v-;m^«e*j£s jttt-t 4 -r 
t^awkt-4. 

[0005] 

£)Bft^<«SKW*>iiSL 'O-y'-HJ/i^kflHt; 
*Sk a - An7 b ^^i: 5r , M^^T^SdJBETT' 
RfE$-fr4 i k tc: «t 0 . «BB^)ffiffl*WK«T# . 
7>^7 h-C'2-7x^;^ry-;^^r#4c 

[0006] -r=5rt>*>, *^«4, Tie-«st ( 1 ) ; 

[0007] 

[^4] 

R 1 




r 1 . r 2 , R3{4. -eii-eftsbfcLr, *mw. 
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jsury&f-^ 7mm. -bum. mm-4<^ 

l^4(T>7)V*)l> J f-*mZ&t. ) 

[0008] x-mti&ov- b v>mt . mt*m 

t. TIBH&5U2) ; 
[0009] 
Ut5] 



O 




(2) 



X 



<s«k Rut. *mm^&tz\mm.\~~4<r>7)i* 

*y>vm. m®Li-~4<r)7)v*>vm. 8mm\-4<7> 
T)v*)v-t])vif-.-)vm. imm. i ~4 yttzn^m 

?. ) 

[oo i o] x'mti&a-j\u*b>mt£. mm> 

5U3) ; 
[00 1 1 ] 
[fc6J 

R 1 




RK RK R 3 <2. BufEH&jU 1 ) t.RK 
R*li. MIB-^^ (2) ilSHre&S. ) 
[0012] x-mztih 2-7 x-;l^^TV'-;MS^i? 

[00 13] 

>mt m^mt « -ao^ h ymt £ , js4&o#£T 

^bK^fc^RJSE^JcOTie-^ (4) ; 
[00 14] 

"Py- " 

s 

[0015] T-^$^i»^<yxr 5 Fg(#±jftl-|> 

k>xt 5 hw« -^o^r h ymt^mtx 2 - 7 x 



■C®il»t>^fc#i.^fil». Uztf^X. JfcWtJ:, R 
[00 16] £<rT\ HUfe-« (4) R», R2, 

r 3 (±. mi-mx < 1 ) bnm-cbi. 
[0017] xmuzm^ti&^yY-h v/imt. 

TIEHR* ( 1 ) ; 
[00 18] 
[fli8] 



R 1 




[0019] X'$kZtmk&faX'bz. 

[0020] mZHB& ( 1 ) 4>, R 1 . R 2 . R 3 (i. 

zti?tv&±ix. AD^if. 7mm. 
-bam. &mm^4cr>7ju*>\sm. mm -40 
7/w3*5/*4fctt&*ft 1 -4 ^r/u* jui-*m&m 
■t. 

[0021] ffl&suyyBfrk lxi*. 7 »,mm?. 
mm?, mm?. Biymw.?mmft>tih. 

[002 2] m£Smm~~4<7)7JU*fl&blXlt. 

*i-)vm. ^)vm. n-7u\z>vm. -fvrntr^ 
m. n-y^-jvm. 4 vr^ivm. s e c-y^-ivm. 

t e r t - 7*fvl^#*tf t>tlh . 

[002 3] mv%mLi^4<r>7)va*ymtLx 
it. *b*ym. *b*ym. n-7u#*ym. 4y 

ro^yl, n-7h*yg, -iVyb^^m. se 
c-7h=3fvS. te rt-7h*yS^W£*l 

[0024] m&Sm®. 1 ~~4 0>TR*M-*mb LX 

u. t^v^m. ^)v^m. n-rn&w 

)Vj-*m. sec-Zf/^l^ tert-^f/H- 

[0025] fiiE^yy- b lOU^EfttfiJfc LT(±, 
^yy-h'j/k 4-?an<//- HJ/k 2-70 
^yv-h«j;p, 4->-ry7xy-^, 3-^^ 

^yy-h';;K 4-xf;K>/^ HJ/k 4-n- 
7°n tvi^ y V— Ml ;k 4 - n - 7f-;^ y y~ h »; 
;k 4-t e r t-7f-;K>y^h>J;k 4-^hdf 
>-^yy-h«J;K 4-Xh*y<>-y^h»J/k 4- 
n-/n^y\y/z h>J;k 4-n-7hdr>"<.y 
y-h'J/k 4-te rt-yhdf-v-^yy-h'Jyk 

-4-t Hodfy^yy- hU;k 2-xf-;P-4-^ 
hJfy<yy^b'J;k 2-n-7Wx-4-?n 
aKyy—bVfU. 2 - n -7"o hVl^- 4 - - h aKy 
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yxMJ;k 2-*J-)H-$-4-7nnKyy-bV 
/k 2-^f-^-4-7 , o^-6-tHo4f^yV- 
h'J;k 2-y h*v-4-tKn^-6-xhn'< 
>V-hU;k 2-n-rne^-4--hn-6-p< 

6-tKn*5"0'V'-HJ/k 2-n-7*n^dfx- 
4 no - 6 -yot^/^b ';/^* ? #(f htl 

/k 4-y777iy-;k 4 -y ^v<>"V'x b >J 

[0026] *^BBt=fflV^ilS^bJ<S<0«ffll:{i. 

^>V-h'J;NiC«LTl-2^;k 
<i±i. i~i. 4fgt/i/T-&&. ^t**<^ffl*# 
lfSt^*iHc7)^ N Rj&&^Uc<^. ifc, mt 

coo27] *muzm^t>ti&fmi±. mm%.zti 

y'xf^rjy, Hjyf-/kT$>\ MJxf-rt/rSV 

[0028] ft^EiNseH^ jm*. am, ^yyx h u 

)VmzMLX0. 1~2 0*;P%. #£L<<21. 0- 

i o ^>v%x-h t . jiai^ttffljfc^o . i * )v%jm<r> 
&%<mmx°%^ 

[0 0 2 9] *mitzm^e>ti&a->\urb>miz. 

[0030] 
Ut9l 



O 




(2) 



X 



[0031] X'mtLl{t£®ThZ. 

[0032] fflfEHRsS (2)4", R 4 tt, 7*^M^ i 

*)tvx*isjvm^ §mwL\-A<n 

7H>*)V&. mmi^(T>T)V^)Vi))V^-)Vm. St 
fSifc 1 -4 <7>* J t tzte : JW&<r>7)V*)V7 5 J i])Vi£ 

-iv&ttAimm. i -~4<7)7)va*~siuvx-ivm 

[00 33] mZSm&1^4<7)7ll>*>\&bl,X&, 

t e r t -7^tv%mt>mft>tih. 



[0034] mam®. 1 -4<or^;^/u^t« 

hLTIi. yf-zkfr/k-Kx/HS, xf-ykfr/i/^xyi^ 
n-7-ntrykfr;kKx/|^ -f yrnW;^-;!, 

sec-rfWM-yH, tert-/fM 

[ 0 0 3 5 3 1 ~4 y * fctt vwmr 

)1<*)V7 5 y^;l/^x/USt LTti, y f-/k7$ y#/U 
#x/|^ yy^T57^tv-^a. xf-^75 7 
#/P,+:x;l^ i/x^-;UT5y^;^'x;l^, n-7°n 
tf;PT 5 7 ^/l^x/HI, y n - 7°n tVkT 5 / tl)VX 

y^;l/^fx;PS s y-f y^f-A'TSy^/UsKx/WI. s 
e c --f+jVT S y#;kKx;^ i/ s e c -f^)V7 

5 y #/l-#x/i^ t e r t - y^-;pr 5 y tf/l'jtfx/p 

a s i/'tert -r^-/UT5y^;^x;l/S^W^ 
its. 

[00 36] ff^*l8c 1-4 <?>7)Vzi*i,j))VX-)V 

mtixit, xb*i/*)vx-)im. xb^^;Kifx 

sec -yh^fv-tfykKx/l^ ter 
[0037] fflB^o>->E^B#c^Ji: LTte, 7 «y 

[0038] iwiea -ad^ h >HOAfMI2: LTli, 
2-7a*:y-teh8l®x^/k ypqEtfyH^Rxf- 
;k 2-rntr-feMfKyy;P. yn^hvi/h'y^y 

2-3-HT-fehP^xf-;W. 3-Ht;Uh*y»x 

f-;Ps 2-3-KT-trhii®yf-;k 3-KhvPt>ii 
yf-;k 3-3-H-2-^yyf(7)a-3-^t< 

y^S; 2-?nD7-feMSS|xf;K ;nDWt'yi 
xf-;K 2-^nnT-fehKKyf-yK 2-?nn7t 
hS^xf-yp. ?Dot;i/t'y^f/l/, 3-^00- 
2-7^yyfOa-7on^hylAW^S. 4» 

Kxf-;P N yo^tryUt'yKx-f;!/. 2-yooT-th 

[003 9] KffSa-yNnyhy^coffiffljiii, SJIt. 
Kyy-YV)\mzttLXl~-l. 5feW.KZL< 

[00403 MffiJ&lz&VhEJH*. 106 
8. 9kPatlT< »^L<ti294. 2~980. 6 
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kPa, L<*4490. 3-980. 6kPa 

<T>$mX'bh. wiWx.ti&ztiWhK-fttf 10 6 8. 9k 
P a miX *> , 'J^l^tl. £ t #T'# -f . 

[0041] witlK!Bfcm&-&mii. SIS, 4 0-1 
10'C. *?£L<{i4 0~9 0KrC'&l>. »EiS£#4 
0*C*3!cO*§3\ raE3M#g<&&fc*ii#&£. ^ 
fc. &J5iSJ£#l 1 0-C&®i.l>^. 

oii&i>fr\ m. 3-2ob#ht£>i>. 

[0042] iiiif2KJS£ffl^ftl>if&i: LTli, «*: 
ES^Sfrf . 0J*.tf. Wi*x>\ *^>\ 

f-yUT/l^-Zk ^f-yUT^rj-^cOTK^ttflll^ 
tfX'£im&t)*$>. h/ny, *f-*77P3-/k x^- 

[0043] fittB&&»»attfflfttiu a*, ^yyx 

h U/HHfc»LT 2~1 OflfMteffl^iOjWSFi L 
V>. KJS?i^teffl** J 2fSfi»*P^^ RJ6**R 

ttJBJWl 0fg*»£jg;t£*#3\ 

[0044] RJ6»m »JELTRlBJRrt*»63l«l« 

§ i fc lei o*»fc 2 - 7 x x^rV-/HI&4«£* 

[0045] *K Lt^Hil^2-7x-^fr/-^ 
»Bi. TIBHR* ( 3 ) ; 
[0046] 
HfclO] 

R 1 




[0047] X'$kZtlHt-£ty}X'$>&. 

[0048] UK-HRS* (3) «K R 1 , R 2 . R 3 te. 

«i**t»£LT, IJEHRsS ( 1 ) tmt. *m 



7VMf;HM-S£. ttzRK R 5 (i, I9E-*W(2) 
fcEISHc, R*(i. *KBFF* fcU#8Rft 1-4 cor/P 

&um&$tL. R^amw^. wwjbm* hdv 
<r>r>\s*)i<A)UX-)um. Sim®. i -4 cot / ifetts; 

ffifc<Z>7>l'*A'7 5 7 */U#xyPSi i±K3BR 1-4 

1 0 0 4 9 ] fflE2 - 7 xX^^TV-^^ft^Ji: 
LTfi. 2-7xX;l,-4-y^-5-f-TV-;^ 
/Mfy&x-j-yk 2 - 7xx;p- 5 — f-TV-^iW? 
>-g?xf-;k 2-7xX^-4-^^-5-^-7V- 
;i^;u*yigyf-/k 2-7x-;H5-f7/-M 

/t-#y&*?-/k 2-7x-;P-4, 5-^?-/W 
V-/k 2 - (4-?OD7x-/W -4--Xf-/P-5 
-j-TV—)Vf])VXy1&X.^->V^ 2 - (4-?oo7i 
-5-f-TV-^^yKxf-;U, 2- (4- 
?dd7x-;H -4-^-f-;P- 5 -f-rv'-;^;^' 
>mxf7k 2 - (4-?on7xX/k -5-f-TV 
-/M?^*' ^-/k 2- (4-?nn7xX^) - 
4, 5-^f-;Uf-rV-;k 2- (2-tKD=*rv7 

xx/k - 4 -yf-rt'- 5 -f-TV-;^;P^yKxf- 

/k 2- ( 2-bh'o*x7xX;k -5-f-TV*-^ 
#;P#:48x?-/k 2- (2-t Kndfy7xx;U) - 
4-**/P-5-f-TV-;P*^#:4l*f-Jk 2- 
(2-tHo4f^7xx;l^) -5-f-TV-^/^y 
K^^, 2- (2-t Kndf^7xx;U) -4, 5- 
>^/H-TV-/k 2- (m-h'JyU) -4-^f-;P 
- 5 -f-rV-A'*/l'jK>'Kxf-;K 2- (m-hU 
)V) - 5-*TY-tVtl)Vi$>1gLX.1'iV* 2- (m-h 

;k 2- (m-h'J;U) -5-f-TV-A'*iP#>1M 
^-/k 2- (m-hU;U) -4. 
;k 2- (4-^h^fy7x-^) -4-^^-5- 
f-rV-^^sKyKxf-;k 2-(4-^R-/7x 
- 5 — fTY-)V1))VXymx.1-)V^ 2 - (4- 
^hJfy7x-;H -4-yf-;P-5-f-TV-;^l/ 
^yK^-f;k 2- (4-^ h^f^7xx;p) -5-f- 
TV'-;^;P^y^f-/k 2- (4-^h^f^7xX 
)V) -4, 5-v^f-;uf-TV-;k 2 - (4-tKo 
* > 7 x x^ ) - 4 - * 1-)V- 5 - +T*r-fotlfri$V 
Kx^-;k 2- ( 2-^^-4 -7*nt 7 - 

4 -^f-;i/- 5 -f-ry"-;^;u*'y^x^-;k 2 - 

(2-^ h^f^-4-t Ko^^7xX/U) -5-+7 
V-y^;l/^yi!xf-;k 2- ( 2-x^-;u-4-y h 
dfix7x-;P) -4-y^/P-5-^TV-/U#;M<:x 
^y^;P, 2- ( 2-n-7odfdf^-4-yon7x 
xyu) -5-f-rV-^^yStX^k 2- (2- 
n-7ohVP-4-xhD7xX;l/) -4, 5-i^Vf- 
;k^-7V-;k 2- (2-^f-;Pf-^— 4-^oo7x 
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-4-^f-;i^-5-f-TV-;^;^'>Kxf- 
/k 2- ( 2-^f-^-4-7'nt-6-t h'D^r^7 
xx/io -4-^^-5-f-TV-y^;^y^xf- 
/k 2- (2-^ h^f^-4-hHndf>—6--ho 

7i-/W -s-^-rv-^^yifx^k 2- 

( 2-n-rDt°;U-4--ho-6-^ hJfy7i- 
^) -4 5 -^7V-/l^tf >lb<?-;k 

2- (2-^f-;Pf-^- 4-^DD-6-t h'ndf^7 
X -;P) - 2- (2 

-n-7D^y-4-?DD-6-7'nt7x-;l') 
-4 - ^<f-;U- 5 -j-TY-)Vt!)VX>®^)Vmtf^ 

[00 50] 

[nsfiMi ot. mmm. mmizx^wn** ^z 

tl%>{>cr>X'\iZc^. 
[OO511HS60U 

WJIR^IffC W- HJ^5 1 . 6 g ( 0 . 5* 
„ i;x^r5>3. 3g (0. 0 4 5^P) . x 

^y-^4 0 0 gfc«J:^onhVl'h>Kxf-;P7 5 . 

3g (0. 5*>U) 7 0XTC1 OBSISfcgL 

tffift**2 2g (0. 6*^) £DK#&^»5£-ti: 
^B^ETJJi. 7 84. 5-9 8 0. 6kPat 

ifrve, £JE$£5°C2T'#iPU ft 

og-emfflk. iatu 2-7xx^-5-f-7V-/p 

#;W<yl!xf-/Mg!ag7 4. 2g (0. 2 7 5*;k 

[0052] JWH»*«*.fc 1 L&r)&m#£tot>tL 
ft 2 - 7 3.-IV- 5 — f-TV-A-^jK^llxf-A^Bi 
£74. 2g (0. 2 7 5^) , HUy4 0 0g, 
1 OSft&MMfct- h >J -7A*afiil 1 4 0 g ( 0 . 3 5 
£ttS*s 2-7i^-5-f7/-MM' 

ymx^tm&zmzitt:. &wt\ mix 

lyf^f, mhfitz Muxyjf £*5 o g-ciftvff£. 
h ;ux y £ U X 2 - 7 x -)V- 5 - fTV-)Vij)V 
tfy^xf-;^ 7 . 7g (0. 2 9^/P) <y 
V - h >J 6 Umii 5 8%tljot. 
[00 5 3] ^»J2 

HM^JlC*iUT^yyxh>J;l/5 1 . 6g(0. 5* 
/P) <9ffcb9£4-*fvl^yyxH;/l/5 8. 6g 
(0. 5^U) vXf-;kT$y3. 3g (0. 04 
5^/M <7tftb9tH,M^T$y2. lg(0. 0 

3 zmwcwui.mtim 1 1 H«t lt . 2 - 

( p - h - 5 -f-7V-;p#^#y&x?-^7 

4. 2g (0. 3^P) 4-^fyKy/-b 
U MC*ff £ <R*li 6 0 %T& -> . 
[0054] HMIJ3 



■mm\nza^x / <-yv-h^)V5 1 . 6g <o. 5^ 

/P) <0ffcbD£4-.X b*^<yY-hV)U6 6 . 6g 
(0. 5^) Sr. ^xf-;P7$y3. 3g (0. 0 4 
5*^) WffcfoOfchyxfvlTS^. 5g(0. 0 
2 5*r/k> 7uu\?)VWW^)Vl 5 . 3g 
( 0 . 5^) (Oitb <0 £7*0* tVH: y®xf-;k9 
5. 3(0. 5^/U) ifflV^J^KiSBtWltRiafc 
LT. 2- (4-.X b*i/7x.-JU) -5-*7V-)V 
i])\sXvmm-)V7 2. 4g (0. 2 7 5*/U) 
fc. 4 b*is1> V-h 'J^tStf £JR$Ji5 5% 

[0055] H560IJ4 

■JEBOEgSfc* 4-^777x7-^59. 6g 
(0. 5^E/k . v'xf-/U7$y3. 3g (0. 04 5 
. *f/-)V4 0 0gi3it/2-7oo7-fchP 
Kxf-;l/8 2. 3g (0. 5^/k> 7 0*CT 

10eiaSrSLTIWk**2 2g (0. 6*/P) 

-eOB#C0E7Jti. 7 84. 5~9 8 
0. 6kPaf*-5fc. RlBIITtt, JSCELTR^PM 

l^-iH0 0gt« flails 2- (4-tK 
ndfi/7xx^) -4-^^-5-f-ry-;^;^ 
yitxf-^Jg^jS8 9 . 9g (0. 3^) 

[0056] mm&mjLk. 1 L^Rissn^f^it 

7t2- (4-t Kn^r^7xX;l/) -4-^f-;W-5- 
f-TV-;P^^^yi!Xf-;^i?£8 9 . 9 g ( 0 . 3 
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(54) [Title of Invention] Method for Producing 2 - Phenyl Thiazole 
(57) [Abstract] 

[Issue] To provide an industrially useful method for producing 2 - phenyl 
thiazole. 

[Means Adopted in Resolution of Issue] A method for producing the 2 - phenyl 
thiazole represented by formula (3): 

R 1 

V 

(Wherein R , R [sic] and R are the same as set forth in formula (1) and R 4 and 
R 5 are the same as set forth in formula (2).) 



(2) 



wherein the benzo nitrile represented by formula (1): 




ft) 



(Wherein R 1 , R 2 and R 3 independently represent a hydrogen atom, halogen atom, 
hydroxyl group, nitro group, alkyl group with a carbon count of 1 to 4, alkoxy group 
with a carbon count of 1 to 4 or alkyl thio group with a carbon count of 1 to 4.) 



hydrogen sulfide, and the a - halo ketone represented by formula (2): 




(2) 



(Wherein R represents a hydrogen atom or alkyl group with a carbon count of 1 
to 4, R 5 represents a hydrogen atom, carbomoyl group, carboxyl group, alkyl group with 
a carbon count of 1 to 4, mono- or di-substituted alkyl amino carbonyl group with a 
carbon count of 1 to 4, or alkoxy carbonyl group with a carbon count of 1 to 4, and X 
represents a halogen atom.) 



are reacted under pressure and in the presence of a catalyst. 



[Scope of Patent Claims 

[Claim 1] A method for producing the 2 - phenyl thiazole represented by 



formula (3): 

[Chemical 3] 



R 1 

0 3 




01 



(Wherein R 1 , R 3 [sic] and R 3 are the same as set forth in formula (1) and 



R 4 and R 5 are the same as set forth in formula (2).) 
wherein the benzo nitrile represented by formula (1) 
[Chemical 1] 



(Wherein R 1 , R 2 and R 3 independently represent a hydrogen atom, 
halogen atom, hydroxyl group, nitro group, alkyl group with a carbon count of 1 
to 4, alkoxy group with a carbon count of 1 to 4 or alkyl thio group with a 
carbon count of 1 to 4.) 
hydrogen sulfide, and the a - halo ketone represented by formula (2): 
[Chemical 2] 



(3) 




(?) 



(Wherein R 4 represents a hydrogen atom or alkyl group with a carbon 
count of 1 to 4, R 5 represents a hydrogen atom, carbomoyl group, carboxyl 
group, alkyl group with a carbon count of 1 to 4, mono- or di-substituted alkyl 
amino carbonyl group with a carbon count of 1 to 4, or alkoxy carbonyl group 
with a carbon count of 1 to 4, and X represents a halogen atom.) 

are reacted under pressure and in the presence of a catalyst. 

[Claim 2] The method for producing 2 - phenyl thiazole set forth in Claim 1 

wherein the reaction takes place under pressure of no more than 1068.9 kPa. 

[Claim 3] The method for producing 2 - phenyl thiazole set forth in Claim 1 or 

Claim 2 wherein the amount of catalyst used is between 0.1 and 20 mol % of the benzo 

nitrile. 

[Claim 4] The method for producing 2 - phenyl thiazole set forth in any of 
Claims 1 through 3, wherein the a - halo ketone is chloro pyruvate ethyl, bromo 
pyruvate ethyl, or 2 - chloro aceto acetate ethyl. 

[Detailed Description of Invention] 

[0001] The present invention is related to a method for producing 2 - phenyl 
thiazole. More precisely, the present invention is related to a method for producing 2- 
phenyl thiazole that is useful as an intermediate in the production of medical and 
agricultural agents and the like. 

[0002] 

[Prior Art] Examples of prior art methods for producing 2 - phenyl thiazole 
include a method which reacts an a - halo ketone with a thio benzamide (New Courses 
in Experimental Chemistry 14, Reactions with Organic Compositions [IV], p. 2192). 
Know methods for producing the source thio benzamide include a method that reacts 4- 
hydroxy benzo nitrile with hydrogen sulfide (J. Am. Chem. Soc, 94: 9, p. 3153), a 
method that reacts benzo nitrile with phosphorus pentasulfide (New Courses in 
Experimental Chemistry 14, Reactions with Organic Compositions [III], pp. 1828 - 
1 829), a method that reacts benzo nitrile with a thio aceto amide in polyphosphoric acid 
(Unexamined Patent Application Publication No. 1 1-60552), and the like. 

[0003] Nonetheless, the foregoing method that reacts 4 - hydroxy benzo nitrile 
with hydrogen sulfide uses a large volume of the catalyst triethyl amine at 53 mol % of 
the 4 - hydroxy benzo nitrile. As such, when the next reaction is conducted with a - 
halo ketone, a side reaction occurs between the triethyl amine and the a - halo ketone, 
thereby requiring the isolation of the thio benzamide or the removal of the triethyl 
amine. In addition, the method that reacts benzo nitrile with phosphorus pentasulfide 
and the method that reacts benzo nitrile with thio aceto amide in polyphosphoric acid 
both emit waste water that contains a large amount of phosphate, thereby requiring a 
high level of processing. As such, these methods are not industrially useful production 
methods. 

[0004] 

[Issue Addressed by Invention] The purpose of the present invention is to 
provide an industrially useful method for producing 2 - phenyl thiazole. 
[0005] 



(4) 



[Means Adopted to Address Issue] The inventors of the present invention, as the 
result of extensive research in to the resolution of the foregoing issue, discovered that 
they could produce 2 - phenyl thiazole in a single step and could reduce the amount of 
catalyst used in the reaction by reacting a benzo nitrile, hydrogen sulfide and a - halo 
ketone under pressure and in the presence of a catalyst. 

[0006] Namely, the present invention is a method that reacts the benzo nitrile of 
following formula (1): 

[0007] 

[Chemical 4] 

-fx « 

(Wherein R 1 , R 2 and R 3 independently represent a hydrogen atom, halogen atom, 
hydroxyl group, nitro group, alkyl group with a carbon count of 1 to 4, alkoxy group 
with a carbon count of 1 to 4 or alkyl thio group with a carbon count of 1 to 4.) 

[0008] a hydrogen sulfide, and the a - halo ketone represented by formula (2): 

[0009] 

[Chemical 5] 




(Wherein R represents a hydrogen atom or alkyl group with a carbon count of 1 
to 4, R 5 represents a hydrogen atom, carbomoyl group, carboxyl group, alkyl group with 
a carbon count of 1 to 4, mono- or di-substituted alkyl amino carbonyl group with a 
carbon count of 1 to 4, or alkoxy carbonyl group with a carbon count of 1 to 4, and X 
represents a halogen atom.) 

[0010] under pressure and in the presence of a catalyst to produce the compound 
represented by formula (3): 

[0011] 

[Chemical 6] 

(Wherein R 1 , R 3 [sic] and R 3 are the same as set forth in formula (1) and R 4 and 
R 5 are the same as set forth in formula (2).) 

[0012] to produce a 2 - phenyl thiazole. 
[0013] 

[Practical Embodiments of Invention] Under the present invention, benzo nitrile, 
hydrogen sulfide and a - halo ketone are reacted under pressure and in the presence of a 
catalyst. The reaction between the benzo nitrile and the hydrogen sulfide first produces 
the compound represented in formula (4): 

[0014] 




(5) 



[Chemical 7] 

R' 

I 

[0015] a thio benzamide, and this resulting thio benzamide then reacts with the a 

- halo ketone to produce the 2 - phenyl thiazole. Accordingly, the reaction apparently 
advances as a single process, thereby enabling the production of 2- phenyl thiazole in a 
single step. 

[0016] Here, R 1 , R 2 and R 3 contained in foregoing formula (4) are the same as 
contained in foregoing formula (1). 

[0017] The benzo nitrile used in the present invention is: 

Formula (1) 

[0018] 

[Chemical 8] 

[0019] the substance shown in the foregoing formula. 

[0020] In the foregoing formula, R , R 2 and R 3 independently represent a 
hydrogen atom, halogen atom, hydroxyl group, nitro group, alkyl group with a carbon 
count of 1 to 4, alkoxy group with a carbon count of 1 to 4 or alkyl thio group with a 
carbon count of 1 to 4. 

[0021] The foregoing halogen atom may be a fluoride atom, chlorine atom, 
bromine atom, iodine atom, or the like. 

[0022] The foregoing alkyl group with a carbon count of 1 to 4 may be a methyl 
group, ethyl group, n - propyl group, isopropyl group, n - butyl group, isobutyl group, 
sec - butyl group, tert - butyl group, or the like. 

[0023] The foregoing alkoxy group with a carbon count of 1 to 4 may be a 
methoxy group, ethoxy group, n - propoxy group, isopropoxy group, n-butoxy group, 
isobutoxy group, sec - butoxy group, tert - butoxy group, or the like. 

[0024] The foregoing alkyl thio group with a carbon count of 1 to 4 may be a 
methyl thio group, ethyl thio group, n - propyl thio group, isopropyl thio group, n - 
butyl thio group, isobutyl thio group, sec - butyl thio group, tert - butyl thio group, or 
the like. 

[0025] Specific examples of the foregoing benzo nitrile include benzo nitrile, 4- 
chloro benzo nitrile, 2 - bromo benzo nitrile, 4 - cyano phenol, 3 - methyl benzo nitrile, 
4 - ethyl benzo nitrile, 4 - n - propyl benzo nitrile, 4 - n - butyl benzo nitrile, 4 - tert - 
butyl benzo nitrile, 4 - methoxy benzo nitrile, 4 - ethoxy benzo nitrile, 4 - n - propoxy 
benzo nitrile, 4 - n - butoxy benzo nitrile, 4 - tert - butoxy benzo nitrile, 2 - methyl - 4 - 
bromo benzo nitrile, 2 - methoxy - 4 - hydroxy benzo nitrile, 2 - ethyl - 4 - methoxy 
benzo nitrile, 2 - n - propoxy - 4 - chloro benzo nitrile, 2 - n - propyl - 4 - nitro benzo 
nitrile, 2 - methyl thio - 4 - chloro benzo nitrile, 2 - methyl - 4 - bromo - 6 - hydroxy 
benzo nitrile, 2 - methoxy - 4 - hydroxy - 6 - nitro benzo nitrile, 2 - n - propyl - 4 - nitro 

- 6 - methoxy benzo nitrile, 2 - methyl thio - 4 - chloro - 6 - hydroxy benzo nitrile, 2 - n 

- propoxy - 4 - chloro - 6 - bromo benzo nitrile, or the like. From among these, benzo 
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nitrile, 4 - chloro benzo nitrile, 4 - cyano phenol and 4 - methoxy benzo nitrile are 
preferred. 

[0026] The volume of hydrogen sulfide used in the present invention is usually 1 
to 2 times the mol of the benzo nitrile, with a range of LI to 1 .4 times mol preferable. If 
less than 1 times the mol is used therein, the reaction becomes difficult to complete. In 
addition, if the volume of hydrogen sulfide exceeds twice the mol, there is an undesired 
increase in the amount of non-reacted hydrogen sulfide. 

[0027] The type of catalyst used in the present invention is not specifically 
limited and may include, for example, amines such as dimethyl amine, diethyl amine, 
trimethyl amine, triethyl amine, or the like, and pyridines such as pyridine, methyl 
pyridine, ethyl pyridine, or the like. From among these, based on ease of use and 
economics, diethyl amine, trimethyl amine and triethyl amine are preferred. 

[0028] The volume of catalyst used is normally between 0.1 and 20 mol % the 
benzo nitrile, with a range of between 1.0 and 10 mol % preferred. If less than 0.1 mol 
% of catalyst is used, the reaction speed may slew down. In addition, it is 
uneconomical to use any amount of catalyst in excess of 20 mol % since the effect does 
not match the volume used. 



[0031] the substance shown in the foregoing formula. 

[0032] In foregoing formula (2), R 4 represents a hydrogen atom or alkyl group 
with a carbon count of 1 to 4, R 5 represents a hydrogen atom, carbomoyl group, 
carboxyl group, alkyl group with a carbon count of 1 to 4, mono- or di-substituted alkyl 
amino carbonyl group with a carbon count of 1 to 4, or alkoxy carbonyl group with a 
carbon count of 1 to 4, and X represents a halogen atom. 

[0033] The foregoing alkyl group with a carbon count of 1 to 4 may be a methyl 
group, ethyl group, n - propyl group, isopropyl group, n - butyl group, isobutyl group, 
sec - butyl group, tert - butyl group, or the like. 

[0034] The foregoing alkyl carbonyl group with a carbon count of 1 to 4 may be 
a methyl carbonyl group, ethyl carbonyl group, n - propyl carbonyl group, isopropyl 
carbonyl group, n - butyl carbonyl group, isobutyl carbonyl group, sec - butyl carbonyl 
group, tert - butyl carbonyl group, or the like. 

[0035] The foregoing mono- or di-substituted alkyl amino carbonyl group with a 
carbon count of 1 to 4 may be a methyl amino carbonyl group, dimethyl amino carbonyl 
group, ethyl amino carbonyl group, diethyl amino carbonyl group, n - propyl amino 
carbonyl group, di - n - propyl amino carbonyl group, isopropyl amino carbonyl group, 
di-isopropyl amino carbonyl group, n - butyl amino carbonyl group, di - n - butyl amino 
carbonyl group, isobutyl amino carbonyl group, di-isobutyl amino carbonyl group, sec - 
butyl amino carbonyl group, di - sec - butyl amino carbonyl group, tert - butyl amino 
carbonyl group, di - tert - butyl amino carbonyl group, or the like. 

[0036] The foregoing alkoxy carbonyl group with a carbon count of 1 to 4 may 
be a methoxy carbonyl group, ethoxy carbonyl group, n - propoxy carbonyl group, 



[0029] The a - halo ketone used in the present invention is: 

Formula (2) 

[0030] 

[Chemical 9] 



o 
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isopropoxy carbonyl group, n-butoxy carbonyl group, isobutoxy carbonyl group, sec - 
butoxy carbonyl group, tert - butoxy carbonyl group, or the like. 

[0037] Specific examples of the foregoing halogen atom include a fluoride atom, 
chlorine atom, bromine atom, iodine atom, or the like. 

[0038] Specific examples of the foregoing a - halo ketone include: a - bromo 
ketones such as 2 - bromo aceto acetate ethyl, bromo pyruvate ethyl, 2 - bromo aceto 
acetate methyl, bromo pyruvate methyl, 3 - bromo - 2 - butanone, or the like; a - bromo 
ketones such 2 - iodo aceto acetate ethyl, iodo pyruvate ethyl, 2 - iodo aceto acetate 
methyl, iodo pyruvate methyl, 3 - iodo - 2 - butanone, or the like; and a - chloro ketones 
such as 2 - chloro aceto acetate ethyl, chloro pyruvate ethyl, 2 - chloro aceto acetate 
methyl, 2 - chloro aceto acetate ethyl [sic], chloro pyruvate methyl, 3 - chloro - 2 - 
butanone, or the like. From among these, based on cost and ease of use, chloro pyruvate 
ethyl, bromo pyruvate ethyl, and 2 - chloro aceto acetate ethyl are preferred. 

[0039] The volume of a - halo ketone used is usually 1 to 1.5 times the mol of 
the benzo nitrile, with a range of 1 to 1 .3 times mol preferable. If less than 1 times the 
mol is used, the reaction is difficult to complete, and, if the volume of a - halo ketone 
exceeds 1.5 times the mol there is an undesired increase in the amount of non-reacted a 

- halo ketone. 

[0040] The pressure in the foregoing reaction is usually less than 1068.9 kPA, 
with a range of 294.2 to 980.6 kPA preferred, and a range of 490.3 to 980.6 kPA even 
more preferred. There is no economic advantage when the foregoing pressure exceeds 
1068.9 kPA, since there is no particularly beneficial effect therefrom. 

[0041] The temperature in the foregoing reaction is normally between 40 and 
110 °C, with a range of 40 to 90 °C preferred. The reaction speed suffers when the 
temperature is less than 40 °C, while impurities are produced when the reaction 
temperature exceeds 110 °C. The reaction time varies in accordance with the reaction 
temperature, but is normally between 3 and 20 hours. 

[0042] The type of solvent used in the present invention is not specifically 
limited and may include, for example: non-water soluble organic solvents such as 
benzene, toluene, xylene, mono chloro benzene, o - dichloro benzene, chloroform, 
ethylene dichloride, diethyl ether, or the like; and water soluble organic solvents such as 
dioxane, tetra hydro fiiran, acetone, dimethyl formamide, dimethyl sulfoxide, ethyl 
alcohol, methyl alcohol, or the like. From among these, based on the ease of isolating 2 

- phenyl thiazole, and the ease of recovering the catalyst and solvent, toluene, methyl 
alcohol, and ethyl alcohol are preferred. 

[0043] The volume of the foregoing solvent used in the reaction is preferably 2 
to 10 times the mol of the benzo nitrile. If less than 2 times the mol is used, the reaction 
is difficult to complete in an efficient manner. In addition, if the volume of the reaction 
solvent exceeds 10 times the mol, a deterioration in volume efficiency reduces the yield 
rate. 

[0044] After the reaction is completed, the pressure is released, the excess 
hydrogen sulfide is removed from the reaction series, and the liquid reactant is then 
cooled to separate the halogenate of 2 - phenyl thiazole. The separated habgenate of 2 - 
phenyl thiazole is isolated by filtration or other method, alkali is added thereto to free 
the halogenate, and the 2 - phenyl thiazole may be simply isolated through extraction 
using an organic solvent such as toluene or the like. 

[0045] The resulting 2 - phenyl thiazole is: 
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Formula (3) 
[Chemical 10] 




[0047] the substance shown in the foregoing formula. 

[0048] In foregoing formula (3) R 1 , R 2 and R 3 are the same as contained in 
foregoing formula (1), a hydrogen atom, halogen atom, hydroxyl group, nitro group, 
alkyl group with a carbon count of 1 to 4, alkoxy group with a carbon count of 1 to 4 or 
alkyl thio group with a carbon count of 1 to 4, and R 4 and R 5 are the same as in formula 
(2), with R 4 representing a hydrogen atom or alkyl group with a carbon count of 1 to 4, 
and R 5 representing a hydrogen atom, carbomoyl group, carboxyl group, alkyl group 
with a carbon count of 1 to 4, mono- or di-substituted alkyl amino carbonyl group with 
a carbon count of 1 to 4, or alkoxy carbonyl group with a carbon count of 1 to 4, and X 
represents a halogen atom. 

[0049] Specific examples of the 2 - phenyl thiazole include 2 - phenyl - 4 - 
methyl - 5 - thiazole carbonate ethyl, 2 - phenyl - 5 - thiazole carbonate ethyl, 2 - phenyl 

- 4 - methyl - 5 - thiazole carbonate methyl, 2 - phenyl - 5 - thiazole carbonate methyl, 2 

- phenyl - 4, 5 - dimethyl thiazole, 2 - (4 - chloro phenyl) - 4 - methyl - 5 - thiazole 
carbonate ethyl, 2 - (4 - chloro phenyl) - 5 - thiazole carbonate ethyl, 2 - (4 - chloro 
phenyl) - 4 - methyl - 5 - thiazole carbonate methyl, 2 - (4 - chloro phenyl) - 5 - thiazole 
carbonate methyl, 2 - (4 - chloro phenyl) - 4, 5 - dimethyl thiazole, 2 - (2 - hydroxy 
phenyl) - 4 - methyl - 5 - thiazole carbonate ethyl, 2 - (2 - hydroxy phenyl) - 5 - thiazole 
carbonate ethyl, 2 - (2 - hydroxy phenyl) - 4 - methyl - 5 - thiazole carbonate methyl, 2 - 
(2 - hydroxy phenyl) - 5 - thiazole carbonate methyl, 2 - (2 - hydroxy phenyl) - 4, 5 - 
dimethyl thiazole, 2 - (m - tolyl) - 4 - methyl - 5 - thiazole carbonate ethyl, 2 - (m - 
tolyl) - 5 - thiazole carbonate ethyl, 2 - (m - tolyl) - 4 - methyl - 5 - thiazole carbonate 
methyl, 2 - (m - tolyl) - 5 - thiazole carbonate methyl, 2 - (m - tolyl) - 4, 5 - dimethyl 
thiazole, 2 - (4 - methoxy phenyl) - 4 - methyl - 5 - thiazole carbonate ethyl, 2 - (4 - 
methoxy phenyl) - 5 - thiazole carbonate ethyl, 2 - (4 - methoxy phenyl) - 4 - methyl - 5 

- thiazole carbonate methyl, 2 - (4 - methoxy phenyl) - 5 - thiazole carbonate methyl, 2 - 
(4 - methoxy phenyl) - 5 - dimethyl thiazole, 2 - (4 - hydroxy phenyl) - 4 - methyl - 5 - 
thiazole carbonate ethyl, 2 - (2 - methyl - 4 - bromo phenyl) - 4 - methyl - 5 - thiazole 
carbonate ethyl, 2 - (2 - methoxy - 4 - hydroxy phenyl) - 5 - thiazole carbonate ethyl, 2 - 
(2 - ethyl - 4 - methoxy phenyl) - 4 - methyl - 5 - thiazole carbonate methyl, 2 - (2 - n - 
propoxy - 4 - chloro phenyl) - 5 - thiazole carbonate methyl, 2 - (2 - n - propyl - 4 - nitro 
phenyl) - 4, 5 - dimethyl thiazole, 2 - (2 - methyl thio - 4 - chloro phenyl) - 4 - methyl - 
5 - thiazole carbonate ethyl, 2 - (2 - methyl - 4 - bromo - 6 - hydroxy phenyl) - 4 - 
methyl - 5 - thiazole carbonate ethyl, 2 - (2 - methoxy - 4 - hydroxy - 6 - nitro phenyl) - 
5 - thiazole carbonate ethyl, 2 - (2 - n - propyl - 4 - nitro - 6 - methoxy phenyl) - 4 - 
methyl - 5 - thiazole carbonate methyl, 2 - (2 - methyl thio - 4 - chloro - 6 - hydroxy 
phenyl) - 5 - thiazole carbonate methyl, 2 - (2 - n - propoxy - 4 - chloro - 6 - bromo 
phenyl) - 4 - methyl - 5 - thiazole carbonate ethyl, and the like. 

[0050] 
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[Example Embodiments] Hereunder we shall discuss the present invention in 
greater detail using example embodiments and comparison examples, but in no way is 
the present invention limited to the following example embodiments. 

[0051] Example Embodiment 1 

51.6 g (0.5 mol) of benzene nitrile, 3.3 g (0.045 mol) of diethyl amine, 400 g of 
ethanol and 75.3 g (0.5 mol) of chloro pyruvate ethyl are placed in a 1 L pressure 
resistant reaction vessel equipped with a stirring device, thermometer and gas blowing 
tube, and 22 g (0.6 mol) of hydrogen sulfide is blown therein to cause a reaction at 70 
°C for a period of 10 hours. The pressure during that time is between 784.5 and 980.6 
kPa. After the reaction is completed, the pressure is released and the excess hydrogen 
sulfide is removed from the reaction series. Next, the liquid reactant is cooled to 5 °C, 
and the separated crystals are filtered out. The resulting crystals are rinsed in 100 g of 
ethanol and desiccated to produce 75.4 g (0.275 mol) of 2 - phenyl thiazole carbonate 
ethyl hydrochloride. 

[0052] 75.4 g (0.275 mol) of the resulting 2 - phenyl thiazole carbonate ethyl 
hydrochloride, 400 g of toluene, and 140 g (0.35 mol) of a 10% by weight sodium 
hydroxide solution are placed in a 1 L reaction vessel equipped with a stirring device, 
and the 2 - phenyl - 5 - thiazole carbonate ethyl hydrochloride is released. Next, a 
separate toluene layer is produced, the resulting toluene layer is rinsed in 50 g of water, 
and the toluene is removed to produce 67.7 g (0.29 mol) 2 - phenyl - 5 - thiazole 
carbonate ethyl. The rate of yield to benzo nitrile is 58%. 

[0053] Example Embodiment 2 

The same methods applied under Example Embodiment 1, save for the 
substitution of 51.6 g (0.5 mol) of benzo nitrile with 58.6 g (0.5 mol) of 4- methyl 
benzo nitrile and the substitution of 3.3 g (0.045 mol) diethyl amine with 2.1 g (0.035 
mol) of trimethyl amine, are used to produce 74.2 g (0.3 mol) of 2 - (p - tolyl) - 5 - 
thiazole carbonate ethyl. The rate of yield to 4 - methyl benzo nitrile is 60%. 

[0054] Example Embodiment 3 

The same methods applied under Example Embodiment 1, save for the 
substitution of 51.6 g (0.5 mol) of benzo nitrile with 66.6 g (0.5 mol) of 4- methoxy 
benzo nitrile, the substitution of 3.3 g (0.045 mol) diethyl amine with 2.5 g (0.045 mol) 
of triethyl amine, and the substitution of 75.3 g (0.5 mol) of chloro pyruvate ethyl with 
95.3 (0.5 mol) of bromo pyruvate ethyl, are used to produce 72.4 g (0.275 mol) of 2- (4 
- methoxy benzo nitrile) - 5 - thiazole carbonate ethyl. The rate of yield to 4 - methoxy 
benzo nitrile is 55%. 

[0055] Example Embodiment 4 

59.6 g (0.5 mol) of 4 - cyano phenol, 3.3 g (0.045 mol) of diethyl amine, 400 g 
of methanol, and 82.3 g (0.5 mol) of 2 - chloro aceto acetate ethyl are placed in a 1 L 
pressure resistant reaction vessel equipped with a stirring device, thermometer and gas 
blowing tube, and 22 g (0.6 mol) of hydrogen sulfide is blown therein to cause a 
reaction at 70 °C for a period of 10 hours. The pressure during that time is between 
784.5 and 980.6 pKa. After the reaction is completed, the pressure is released and the 
excess hydrogen sulfide is removed from the reaction series. Next, the reactant is 
cooled to 5 °C, and the separated crystals are filtered out. The resulting crystals are 
rinsed in 100 g of ethanol and desiccated to produce 89.9 g (0.3 mol) of 2- (4 - hydroxy 
phenyl) - 4 - methyl - 5 - thiazole carbonate ethyl hydrochloride. 



(10) 



[0056] 89.9 g (0.3 mol) of the resulting 2 - (4 - hydroxy phenyl)- 4 - methyl - 5 - 
thiazole carbonate ethyl hydrochloride, 400 g of toluene, and 140 g (0.35 mol) of a 10% 
by weight sodium hydroxide solution are placed in a 1 L reaction vessel equipped with a 
stirring device, and the 2 - (4 - hydroxy phenyl) - 4 - methyl - 5 - thiazole carbonate 
ethyl hydrochloride is released. Next, a separate toluene layer is produced, the resulting 
toluene layer is rinsed in 50 g of water, and the toluene is removed to produce 79.0 g 
(0.3 mol) of 2 - (4 - hydroxy phenyl) - 4 - methyl - 5 - thiazole carbonate ethyl. The rate 
of yield to 4 - cyano phenol is 60%. 

[0057] Example Embodiment 5 

The same methods applied under Example Embodiment 4, save for the 
substitution of 59.6 g (0.5 mol) of 4- cyano phenol with 98.0 g (0.5 mol) of 2- methyl - 
4 - bromo benzo nitrile, are used to produce 95.3 g (0.28 mol) of 2- (2 - methyl - 4 - 
bromo phenyl) - 4 - methyl - 5 - thiazole carbonate ethyl. The rate of yield to 2 - methyl 
4 - bromo benzo nitrile is 56%. 

[0058] Example Embodiment 6 

The same methods applied under Example Embodiment 4, save for the 
substitution of 59.6 g (0.5 mol) of 4 - cyano phenol with 106.0 g (0.5 mol) of 2 - methyl 

- 4 - bromo - 6 - hydroxy benzo nitrile, are used to produce 96.2 g (0.27 mol) of 2- (2 - 
methyl - 4 - bromo - 6 - hydroxy phenyl) - 4 - methyl - 5 - thiazole carbonate ethyl. The 
rate of yield to 2 - methyl 4 - bromo - 6 - hydroxy benzo nitrile is 54%. 

[0059] Comparison Example 1 

51.6 g ( 0.5 mol) of benzo nitrile, 3.3 g (0.045 mol) of diethyl amine, 400 g of 
ethanol, and 75.3 g (0.5 mol) of chloro pyruvate ethyl are placed in a 1 L pressure 
resistant reaction vessel equipped with a stirring device, thermometer and gas blowing 
tube, and 22 g (0.6 mol) of hydrogen sulfide is blown therein to cause a reaction at 70 
°C under normal pressure for a period of 12 hours. After the reaction is completed, the 
liquid reactant is cooled to 5 °C, and the separated crystals are filtered out. The 
resulting crystals are rinsed in 100 g of ethanol and desiccated to produce 27.0 g (0.1 
mol) of 2 - phenyl - 5 - thiazole carbonate ethyl hydrochloride. 

[0060] 27.0 g (0.1 mol) of the resulting 2 - phenyl - 5 - thiazole carbonate ethyl 
hydrochloride, 400 g of toluene, and 140 g (0.35 mol) of a 10% by weight sodium 
hydroxide solution are placed in a 1 L reaction vessel equipped with a stirring device, 
and the 2 - phenyl - 5 - thiazole carbonate ethyl hydrochloride is released. Next, a 
separate toluene layer is produced, the resulting toluene layer is rinsed in 50 g of water, 
and the toluene is removed to produce 23.3 g (0.1 mol) of 2 - phenyl - 5 - thiazole 
carbonate ethyl. The rate of yield to benzo nitrile is 20%. 

[0061] 

[Effect of Invention] The present invention enables the one-step production of 2 

- phenyl thiazole by reacting benzo nitrile, hydrogen sulfide and a - halo ketone under 
pressure and in the presence of a catalyst. In addition, the present invention enables a 
reduction in the volume of the catalyst used in the reaction by conducting the reaction 
under pressure. 



